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Lamotrigine reduces migraine aura and migraine attacks in
patients with migraine with aura
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This study examined the efficacy of lamotrigine in the
prevention of migraine aura. Fifty nine patients suffering
from migraine with aura received lamotrigine in a controlled
three year prospective open study. Treatment response was
defined as a reduction of aura frequency each month by at
least 50%. Primary endpoint was reached by three quarters
of the patients. Lamotrigine significantly reduced both
frequency of migraine aura (mean, 1.5 (SD, 0.6) each
month before v 0.4 (0.7) after treatment; p , 0.001) and
aura duration (mean, 27 (SD, 11) minutes before v 8 (14)
after treatment; p , 0.001). Furthermore, more than three
quarters of those patients with a reduction of aura symptoms
experienced a significant reduction of frequency of migraine
attacks (mean, 2.1 (SD, 1.0) each month before v 1.2 (1.1)
after treatment; p , 0.001). Lamotrigine was highly effective
in reducing migraine aura and migraine attacks. The strong
correlation between reduction of aura symptoms and
migraine attacks stresses the potential role of aura-like events
and possibly cortical spreading depression as a trigger for
trigeminal vascular activation, and subsequently the devel-
opment of migraine headaches.

T
en to fifteen percent of all patients with migraine suffer
from migraine with aura. For most of these patients the
aura phase encompasses visual or sensory deficits for 30

to 60 minutes, and in a few cases for several hours. Using
high field functional magnetic resonance imaging with near
continuous recording during visual aura, cortical spreading
depression (CSD)-like events in the human occipital cortex
could be visualised,1 confirming the concept of a transient
slowly spreading excitation (depolarisation), followed by
long lasting depression as the underlying mechanism of
migraine aura. Despite the recent development of abortive
migraine drugs such as 5-hydroxytryptamine 1B/D agonists,
suitable agents for suppressing the frequency and duration of
migraine aura have not been identified. Based on concepts of
emphasising CSD-like events in migraine pathogenesis, anti-
glutamatergic strategies have been suggested as a potential
avenue for the treatment of migraine auras.2

Lamotrigine is a potent sodium channel inhibitor with
anti-glutamatergic actions.3 In line with other sodium
channel inhibitors, lamotrigine did not prevent migraine
attacks.4 In two short term pilot studies, however, lamotri-
gine was shown to decrease aura frequency, duration, and
symptoms.5 6 Data from one of these studies5 indicated that
the successful treatment of migraine aura may also reduce
migraine attack frequency in this subgroup of patients.
Therefore, the aim of our study was to confirm the effects of
lamotrigine on migraine aura after longterm treatment in a
larger study population, and to investigate whether a
reduction in migraine aura frequency is followed by a
reduction of migraine attacks.

METHODS AND PATIENTS
Our study was designed as a prospective, controlled, open,
longterm dose titration study. Enrolment took place between
February 1995 and December 2000. Informed consent was
given by all patients. The study was approved by the local
ethics committee (27/95).

Study design
Inclusion and exclusion criteria
Patients between 19 and 60 years of age were eligible if they
had suffered from migraine with aura and migraine aura
without headache for at least one year (diagnosis according
to IHS criteria). One attack each month was the minimum
attack frequency for enrolment, with an intensity described
as moderate to severe on a four step scale (none, light,
moderate, and severe). Exclusion criteria included patients
taking prophylactic headache treatment within the three
months before the beginning of the trial; previous lamo-
trigine treatment of epileptic seizures; cardiac, hepatic, or
renal diseases; and pregnancy or the risk of pregnancy.

Treatment and evaluation of drug effects
Aura type, frequency, and duration were determined by
headache diaries for at least two months before treatment
initiation. All patients had to maintain a headache diary and
were obliged to document auras and migraine attacks.
Control visits were performed each month with evaluation
of the diaries, recording of aura symptoms, frequency and
duration, and frequency of migraine attacks.

Dose regimen and titration
Lamotrigine treatment was started with a dose of 25 mg daily
during the first month. If no reduction in migraine aura
symptoms was seen, the dosage was increased by 25 mg
monthly, not exceeding 300 mg/day. If the primary outcome
criteria were reached and maintained for at least two months,
the lamotrigine dosage was reduced, but not before six
months of treatment. When a positive response was main-
tained for at least two months, lamotrigine was reduced by
25 mg, but not below a basic dose of 50 mg/day. If aura
symptoms recurred for two months, dosage was increased by
25 mg monthly again until frequency or duration improved.
This dosage was the final maintenance dose for the
remainder of the study.

Data analysis
The predetermined primary outcome measure was defined as
percentage of patients with a reduction of migraine aura
frequency by at least 50%. Secondary outcome measures were
the reduction of aura frequency (mean, attacks each month)
and the aura duration (mean, minutes) in addition to
reduction of frequency of migraine attacks (mean, each

Abbreviations: CSD, cortical spreading depression; df, degrees of
freedom
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month). Non-responders were defined as patients with
continuing aura symptoms despite treatment for a minimum
of three months on a minimum dosage of 100 mg for at least
two months.

Statistics
A paired t test was used to compare mean frequency of
migraine aura, mean duration of aura, and mean frequency
of migraine attacks. The level of significance was set at 0.5.
Pearson’s correlation was used to assess a possible correlation
between the reduction in frequency of aura and migraine
attacks. All statistics were performed using SPSS10.0.

RESULTS
Patient population
Table 1 provides details of migraine and aura presentation,
patient demographics, dosages of lamotrigine, and treatment
duration.

Treatment effects
Effects on aura
A positive response to treatment was seen in 44 of the 59
patients (table 2). Lamotrigine significantly reduced the
frequency of migraine aura (mean, 1.5 (SD, 0.6) each month
before v 0.4 (0.7) after treatment; degrees of freedom
(df) = 58; t = 10.5; p , 0.001) and the duration of aura

symptoms (mean, 26.9 (SD, 10.8) minutes before v 8.3 (13.6)
after treatment; df = 58; t = 10.8; p , 0.001). Treatment
effects were not different for different types of aura.

Effects on migraine attacks
The frequency of migraine attacks was significantly reduced
also (mean, 2.1 (SD, 1.0) each month before v 1.2 (1.1) after
treatment; df = 55; t = 7.7; p , 0.001). A significant
correlation was found between the reduction in frequency
of aura and migraine headache attacks (table 2).

DISCUSSION
Lamotrigine was highly effective in reducing the frequency
and intensity of migraine aura. Furthermore, in more than
three quarters of those patients who experienced improve-
ment, a significant decrease in migraine frequency was also
seen, whereas this effect was not seen among non-
responders. These data confirm the results of pilot studies
conducted with lamotrigine for the treatment of migraine
aura,5 6 and suggest that the drug may also be useful in the
treatment of patients with more severe types of aura (such as
familiar hemiplegic migraine). For most patients, dosages in
the range of 75 and 150 mg were sufficient to achieve a
consistent response over the entire treatment period.
Interestingly, once patients reached their ‘‘final’’ daily
dosage, the treatment effect was sustained in almost all
patients for the rest of the observation period. The fact that it
took almost five months to reach the primary endpoint
indicates that patients should be treated for at least six
months before this treatment can be considered as ineffec-
tive. It also suggests that clinical trials for the prevention of
migraine should ideally cover a treatment and evaluation
phase of at least six months.

Limitations of our study
Our study had some limitations. First, there was no placebo
group comparison. However, we considered placebo treat-
ment for six or more months not appropriate and unethical.7

Second, we did not measure serum concentrations of
lamotrigine. Although in several pain studies, a significant
association was found between analgesia and plasma
lamotrigine concentrations, the dosage in this titration design
was guided by the clinical response (reduction of aura
symptoms) only. Therefore, measurements were without
additional value for the dose finding procedures.

Table 1 Migraine and aura characteristics, patient demographics, dosages of lamotrigine, and treatment duration

Parameter N/(%) Mean SD Range

Migraine with aura 56/(95)
Aura without headache 3/(5)
Patients total 59/(100)
Type of aura

Visual 20/(34)
Sensory 14/(24)
Visual and sensory 14/(24)
Unilateral paresis 5/(8)
Bilateral paresis arm/leg 3/(5)
Dysarthria/speech deficits 3/(5)

Sex (F/M) 35(59)/24(41)
Age (years) 59 32.1 8.7 18–52
Duration of disease (years) 59 6.3 3.8 1–20
Aura frequency (each month) 59 1.5 0.6 1–3
Duration of aura (minutes) 59 26.9 10.8 10–50
Migraine attack frequency (months) 56 2.1 1.0 1–6
Lamotrigine dosage (mg) 59 166.94 93.7 50–300
Treatment time to reach primary endpoint (months) 59 4.8 2.3 2–14

Table 2 Treatment response to lamotrigine

Parameter n/N %

Responder (aura)* 44/59 75
Non-responder (aura) 15/59 25
Total 59 100
Responder (migraine attacks)*� 36/56 64
Patients with significant reduction of
migraine attacks within the responder
group (n = 44)

34/44 77

Patients with significant reduction of
migraine attacks within the Non-Responder
group (n = 15)

2/15 13

Within the group of responders 19 patients reported a significant
reduction (.50%) of the aura; 15 patients did not experience aura for
more than 6 months.
*The correlation between the reduction of migraine aura and migraine
frequency was highly significant (p,0.002, using Pearson’s correlation
coefficient, 2 sided); �referring only to patients suffering from migraine
with aura (n = 56).
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Lessons for migraine pathophysiology and treatment
Recently, Bolay et al demonstrated elegantly that meningeal
afferents can be activated by CSD in animals.8 The fact that
the patients in our study not only experienced a reduction in
migraine aura, but also a significant reduction in migraine
frequency, suggests that the inhibition of CSD-like events
may subsequently prevent migraine headache in this
subgroup of patients. Our results also suggest that aura as
a possible clinical entity initiates a complex neuronal path-
way, resulting in typical migraine headache. In patients with
migraine without aura, however, other (still unknown)
mechanisms, such as a temporary impairment of the
periaqueductual grey, probably play a crucial role in the
activation of the trigeminal vascular system.9

Therefore, our study may provide the first clinical evidence
consistent with the concept that CSD-like events activate the
trigeminal vascular system under specific circumstances in
the human cortex. Because there is now compelling evidence
that CSD-like events may either be caused by extensive
glutamate release or reduced clearance from the synaptic
cleft,10 treatment by downregulating NMDA receptor activity
provides an important approach to managing patients with
migraine with aura.
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